Dr William Phillips (Cardiff)said that it seemed to be implicit from some of the remarks which had been made that things would continue in the future very much as they had done in the past, and that every hospital would be doing a bit of everything. On the contrary, for example, it had been suggested repeatedly to Ministers of Health that tetanus should be treated in only a very few places, and at present critical survey of results supported this advice strongly.
What was wanted was a change not only in status and values, but of the concept of how a hospital should be used. In Wales, one was well aware of the success of Dr Sherwood Jones's pioneer efforts in intensive care in Liverpool. His own feeling was that the one per cent of patients which the lecturer suggested required intensive care was a minimum, although it might well be an underestimate -even a substantial underestimate. One might look at the remaining 99% and ask how many of them really needed to be in hospital accommodation of maximum sophistication and whether 50% or more might be in what were called captive-patient hostel beds.
He would hate to think that organ transplantation was being attempted now at every centre of major size. Obviously there must be competition, and to have only one or two centres was inadequate, but to have, say, 15, 20 or 30 centres should surely be the limit until some centres had produced startlingly good results and found the reasons for so doing.
Dr Sherwood Jones replied that he hoped that he had not given the wrong impression concerning intensive therapy units in district hospitals. In such a unit it would be illogical and wasteful to duplicate facilities already available in regional units for, say, tetanus, renal failure or thoracic surgery; this would be empire building. There were however remarkable benefits from a general intensive therapy unit in a large district hospital. Whether an intensive therapy unit was required in a particular hospital could only be decided after a careful survey, during which one might ask, did a patient ever die in an asthmatic attack? Dr Sher- (Lewin 1967) . Even after such a major injury, however, the long-term prognosis is good. Four-fifths of our survivors from such injury returned to their former work, even though the recovery phase in some instances took weeks and months, a finding which confirms the series reported by Miller & Stern (1965) . Nevertheless, one-fifth were left with a major disability and either returned to work at a much simpler level than before or were unemployable except in sheltered occupations for some time. Over the country this would imply some 1, 200 new patients every year left with disability of this severity. The worst cases in this group are those who survive the immediate injury, but thereafter remain unconscious for weeks and months. It is chiefly of such patients one is thinking when the question arises as to how much provision should be made for further treatment. Before considering these patients in further detail, it is important to define exactly the group under discussion.
Prolonged Unconsciousness
By patients with prolonged unconsciousness we mean those who remain in coma, or sufficiently unconscious to be mute and unresponsive to speech and command, unable to swallow and requiring artificial feeding, for at least a month after injury. In practice this apparently artificial period divides this small but important group from the larger number of patients who survive a major head injury and may be comatose for days and thereafter in various states of confusion for weeks or months, but for whom ultimate recovery may be anticipated. Undoubtedly the more active measures taken in the acute stage after head injury have led to an increasing number of patients surviving in this state of unconsciousness for long periods. In our own series the longest period of unconsciousness has been 34 years, and several have remained in this state for six months or more. The incidence of patients with prolonged unconsciousness appears to be about 04 % of those admitted to hospital with head injury, which would imply that some 400 patients of this type are now admitted every year. The medical and nursing demands and the cost of their treatment is heavy, and the disproportionate amount of care that has to be given to such patients with an uncertain prognosis inevitably leads to agonizing decisions ofpriority.
The requirements of these patients can be broadly considered in three phases. The first is the full medical and nursing care required in the acute stage, obtainable only at a major general hospital and which will continue for at least 3 months and for the majority for 6 months, and for the few even longer. This period requires intensive therapy and attention to the intra-and extracranial complications that may arise. The second phase is the long haul back to a stage where some form of retraining is possible. This period again is a lengthy one, usually taking several months, and requires rehabilitation of a special kind. The patients at this stage have combined severe mental and physical disabilities. In general they are suited neither to the pattern of the psychiatric hospital, nor the tempo and pace of an ordinary rehabilitation unit. Yet in those few places where appropriate facilities are available, the striking finding is the tremendous capacity these patients have for gradual mental and physical reintegration. The third phase is the final preparation for and return to the home or work. Happily for some, a level very near to the pre-accident state is possible, although naturally this diverges more widely as one ascends the intellectual scale. For others, special facilities in sheltered workshops or sheltered occupation in factories have to be sought.
In an earlier paper the results of treatment of 102 such patients were reported (Lewin 1959). It was found that of 102 patients who were unconscious for more than a month after head injury, 63 survived; and of these 19 returned to their former work or scholastic level, and a further 29 had some residual mental or physical disablement, but were able to return to some work or active home life. There was therefore a practical recovery in 76% of the survivors. At that time the pupils were reacting briskly but the patient was mute and showed decerebration with spasticity of all 4 limbs although there were now some purposeful movements to pain and he obeyed some simple commands. Special investigations, including air encephalography, showed considerable dilatation of the ventricular system. The combination of these signs with the time interval involved suggested a limited prognosis but 17 weeks after injury the patient said his first words and by 7 months it was thought that he was grossly orientated. Neurologically he then showed dysarthria, a left hemiparesis, left hemianesthesia, ataxy of the right limbs, and a left abducens nerve palsy. The motor impairment was severe but physiotherapy combined with a right Achilles tendon tenotomy at 8 months and a left Achilles tenotomy at 15 months, allowed the patient to stand and walk with assistance. Speech therapy was given for the dysarthria and after 16 months of hospitalization the patient was cheerful, could wash and dress himself and was learning to type. Psychometric testing returned an IQ of 100 and at this stage the patient returned home for a holiday, after which time it was planned for him to begin work at a sheltered workshop.
Medical Implications
The first comment that should be made of this series is that the results demonstrate the remarkable capacity the brain has to compensate for injury. As Such considerations, and the recovery of patients after severe injury, have led one to question the thesis that death or permanent disablement is necessarily the result of severe brain injury alone. It has been said that further advance in the management of head injury is no longer possible, since the mortality rate in special centres has been reduced to a very low figure, and indeed one is seeing the survival of patients for whom it would have been kinder if they had not come through the acute stage. I believe this is not necessarily the case; it overlooks the possibility that in some instances death or prolonged unconsciousness may result from secondary effects after the initial injury, and that these may be correctable. It has to be realized that in the early period after brain injury we are dealing with a dynamic process and a whole train of events is set into motion. Some hint of this has been obtained in the last few years from the study of secondary metabolic disorders, and appreciation of the serious effects of added hypoxia.
Further illustrations of this dynamic process, which are at present under investigation, include cerebral swelling with vasoparesis after injury which may lead to a sudden deterioration in the patient's condition and prolonged unconsciousness. The recent ability to monitor intracranial pressure, and the success of intermittent positivenegative ventilation in counteracting brain swelling is beginning to allow early recognition of the condition and the possibility of corrective measures (Langfitt et al. 1966 ).
Again, the study of ventricular size in cases of prolonged unconsciousness, referred to earlier, has led to a reappraisal of post-traumatic hydrocephalus. The recent development of isotope yentriculography now allows a dynamic study of CSF circulation (Di Chiro 1964 , Brocklehurst 1967 Dr R Maggs (Hellingly Hospital, Hailsham, Sussex) said that although he had no experience of the management of acute head injuries, the picture in the psychiatric hospital was that up to five years ago patients were rarely admitted as a result of long-term problems associated with head injury; but during the past five years in his hospital, serving a population of roughly 350,000, between one and three patients per year were admitted because the general hospital seemed unable to manage them. The initial reaction of the hospital staff was that they were usually trying to cope with young males who were showing symptoms extraordinarily similar to those found in many patients with senile dementia, with a preponderance of parietal lobe symptoms, emotional catastrophic reactions and the problems associated with them. Most patients were unable to communicate fully with their fellows.
In the early days he felt that these patients were in the wrong hospital and wondered whether they should be sent to a geriatric hospital, but recovery over a long period of time, as described by Mr Lewin and Professor Miller, did take place. An apparently dismal, negative situation very often ended as successful rehabilitation in the community.
At the moment he had 3 cases in a hospital predominantly full of old people, and wondered if this was the best place for them. Because It seemed extraordinary that one could struggle for months with the kind of patient who had been described that morning (and others) in an expensive 50-guinea bed and then find that, when he must leave the acute hospital, there was nowhere for him to go. All the initial work could be thrown away, whereas with quite modest provision, many of the problems of young chronic sick could be solved and the general practitioner, who was often left with a difficult situation, could be assisted. This would also release expensive acute beds so that they could be more properly used.
Mr Robert Tym (Glasgow) thought the neurosurgeons throughout the country would accept that Mr Lewin's contribution to this subject was a great one. He had pointed the way for the future. This symposium must obviously consider the wider implications of providing a useful service in the specialty of neurosurgery. In Glasgow there was still a small neurosurgical unit with four consultant neurosurgeons for 3-8 million people. They did not like exercising the 'arrogance' of saying who would or would not have the superlative treatment which it was obviously possible to give to a few, but they must not delude themselves into thinking that if they did not exercise the choice then no one did.
The decision to say 'no' could be passed 'down the line' but, nevertheless, it was being exercised in the hospital by some doctor. He did not necessarily think that these doctors were arrogant in saying the cost of life was too great for the present resources to bear. All would like to give the best sort of treatment to all in need but the amount of cases which were being referred to neurosurgeons were not only head injuries, but patients with aneurysms where the possibilities of operation were ever increasing; patients with strokes where some marginal gain could be made and where the mortality was being brought down from the present high level. All the time neurosurgeons were edging into what had previously been impossible spheres. Someone had to make the choice as to which patients would and which patients would not be treated and he did not think they could so easily dismiss it to say that no choice was made, nor to say that it was done in arrogance -it was done with great humility. 
